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ABSTRACT  
 
 
Heteropoly compounds as green catalysts: 
 
The fine chemical industry has experienced a tremendous growth over the past few 
years due to the high demand for products like pharmaceuticals, pesticides, fragrances and 
flavoring, and feed additives. The production of these products that require stringent 
specifications is definitely non-trivial. The stoichiometric organic synthesis, currently being 
followed, leaves large quantities of inorganic salts as effluents whose disposal is a serious 
problem due to the heightened environmental awareness and the tighter regulations. 
Furthermore, increased competition in industry has pushed the research and development 
towards finding more cost-effective catalytic   routes.   One specific area that can have a 
large impact on the environmental issues is the utilization of solid heteropoly compounds 
(HPC) as substitutes for conventionally used reagents such as HF, H2SO4 etc.  Even though 
many developments like incorporation of heteropolyacids into the channels of mesoporous 
materials have been adopted for improving product selectivity there are still many areas for 
which new methods have to be explored.  
 
Problems associated with the application of heteropolyacids as solid catalysts: 
 
The application of heteropolyacids (HPA) as catalysts has now been extended to the 
synthesis of fine chemicals like drugs and drug intermediates. Preparation of 2-
cyanopyrazine (CP) by the ammoxidation of 2-methylpyrazine (MP) is one such example, 
wherein enhancing the redox property of the catalyst could derive higher CP selectivity.  
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Cyanopyrazine is an intermediate in the production of 2-amidopyrazine, an effective anti-
TB drug. The conventional multi-step process is unacceptable both economically as well as 
environmentally.  In the catalytic route the vanadium based catalysts, though found to be 
active, operate at high reaction temperatures. For an exothermic reaction, like that of the 
ammoxidation, high reaction temperatures substantially decrease product selectivity 
besides posing the danger of reactor runaway. So there is an ample scope for design and 
development of new catalysts, which are active at low temperatures and offer high nitrile 
selectivity.   
The HPAs are emerging as green catalysts in the fine chemical industry. Bulk 
heteropolyacids have low thermal stability and low surface area. The development of new 
solid catalysts with enhanced characteristics of strength, surface area, porosity etc. has been 
a challenging task. Replacing the protons of heteropolyacids with ammonium ions 
preparing ammonium salts of HPA and dispersing these compounds on supports like TiO2, 
ZrO2, CeO2, SiO2 and AlF3 can enhance the thermal stability and surface area.  
Increasing the redox property can be achieved by vanadium substitution for 
molybdenum in molybdophosphoric acid (MPA), which has been the subject of latest 
interest. A few reports are available on the synthesis of bulk vanadium substituted MPA 
and its ammonium salt (AMPA). Identification of various methods to increase the surface 
area and the thermal stability of vanadium substituted MPA and AMPA by supporting them 
on metal oxides. It has been observed that the Keggin structure can also be preserved on the 
support up to a higher temperature than that of the unsupported one. 
 
 
 
